This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 
. COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(i9)H*H#fTJt (jp) 02) ^ ^ 1^ ^ ^ (A) (ummomci^m^ 

#^2003 - 508892, 
(P2003 - 508892A) 
i43)ii^B ¥^15^3^4 0(2003.3.4) 



(51) Intel.' 




F I 


T-73-r(##) 


H 0 1 F 1/053 




C 2 2 C 38/00 3 03D 5E04G 


C 2 2 C 38/00 


3 0 3 


HOIF 


1/04 H 










(21)me#^ 


1#H2000- 517425(P2000-517425) 


(71) UiSA 


D — ^yfT — T— X ^Zy^ 


(86) (22) mis B 


spj^lO^lO^ 16B (1998. 10. 16) 




RHODIA RARE EARTH I 


(85)ffii;:S:jimB 


¥*K12^4 ^24B (2000.4. 24) 




NC. 


(86)BI6mS$^ 


PCT/US9 8/2 1 8 84 






(87)Slie&M»^ 


W09 9/0 2 1 1 9 6 




>^-:f'7^X F^-f:/ 3 




^^1 1^ 4 ^ 29 B (19^. 4. 29) 




3 Enterprise Drive 


(31)«ite(t^3SS# 


6 0/0 6 2.940 




Shelton, Connecticut 


(32)«ite0 


9 ^10^ 22 0 (1997. 10. 22) 




US 




*B (US) 


<72mmm 






6 0/0 6 2.9 3 9 






(32)fi^B 


¥J« 9 ^10^22 B (1997. 10. 22) 




)V /\Ah> 3— h -f— 8 




*B (US) 


(74) A 


#a± 5SiR mm 











(54) mm<D^mi &i-^±m--^^m-mm^m(Dm&W'PS.-^#- 
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[^^^S] (REi-fLay). Peioo«-.-i-> CowlIiBi<D 

e. Pr, Nd. PM. Sm, Eu, Gd, Tb. D 
y. Ho, Er, Tm, YbRZ/Lud^e^Si^JV— :/ 

Ti, Zr, Hf. V, Nb, Ta. Cr, Mo&CAV 

^JBTJbD, ±iavttiji«l5*^&*«Jl 5, ±|3w«0*^& 
»4 0, ±|Bxtt!|!fI9*V6*?j3 0, ±|2yiaiKjO. 05 
ii^^mo. 5, ±ffiz«#ao. l*»e,li!?j5T*«C:<i:t 
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m^mi] ^ (REi -yLay) V FeioOv-w-x-z CowM z B x 
m-^i^ommin-V^-DX. ±W3REtiCe. Pr> Nd, PM. Sm 

, Eu, Gd. Tb. Dy, Ho, Er, Tm, Y b:RD^L u/&^^^^^;i/-7' 

■^^i^M^vrc{}>tsi< t'h—mm(D7Lmt:$>K). ±.tm\tTi. zr, Hf. 

N. b , T.-a ..C.r . . M o :SlZSWA^ ^J^^ 7> ^ il^ Vrc{P'U <th —mm 
ommt^mx^ O , ±§2 v tSI^ 5 jO^ ^ ^ l 5 > ±tBw« 0 ^ ^ 4 0 , ±12 X \t 
/^9;&^^)I53 0, ±f2y«^0. 0 SyO^^^O. 5. ±f2zJi^0. l>0^e;^5 

m^ms] RE;omd:Rz^^p r^^^)^^^iv-':/f)^>^m^vrz{i^fsi<th 

im^m4] M«Ti. V, Nb, C r Rl$Mo-^^^^^^)]^—':^^^^m^ 

th-'mm(Dmm^mx$>'DX. ±i2v«^9. s^o^eitjii. 5..±fBw«^ 

5yO>^)^ 1 5, ±l2x«^9. 5:6^^1^ 1 1 . _hf2y*^'^0. OSjO^^^O. 0 

7. ±mz\mi^^ibm2. 5x$>^:it^wmt'r^. mi^m3mt^m(Dm<i> 
Cif^j^e] ±i2x:^^^^9. 5^±x$>^:it^mmft^. mj^msmm 
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F e ; 

La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb> Dy. Ho, Er, 
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T. i . Z r . H. f. V , N b V X a , C r , U o AZSWi}>^ ^^if)U—r:^f)> ibm 

C O /??^^ 0 y^^ 4 0 0^ > h o 

2m^n—^>h ;mm±m:fy^mo. s/S^^^sj^^a--- fe>h ; c 

>^^/^>^*^9. 5/()^^^l 1M^A°— fe>h ; W^^^/&t^l;6^^^2. 5M^A 

o 

. a-Fe, a- (Fe, Co) , FesB, (Fe. Co) 3B. Fe2B. ( 
Fe, Co)2B^^e)^^ 7> ^xjii^ U fc^i-Vj: < <h -a^cD^^i^/^)^ 6 ^ 



<t$S2003-508892 (P2003-S08892A) 

(5) 

... b m$^Wi(DWL'pm^.^(Dmmm. 

m^^36] a-Fe. a- (Fe. Co) . F e^B. 

(Fe. Co) 3B. Fe2B. (Fe, Co) 2B^^^^^^'^^-X-^^^mm\^ 

tcpuK th-mm<Dm^f)^^^-DT\^^^z.t^<^WL^-^'^mi^m3 smmmo) 
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(6) 

m^m 4. 0 ] mm^M (o.^ ^■■immmm (D^i^n^^^ XAm n^^j^ms 

mo 

Fe ; 

La. Ce. Pr. Nd> Pm, Sm. Eu. Gd, Tb. Dy, Ho, Er, 

5 fe >h. :iz.X\ :^^±m7i:m(Dptji <thm5 fe >hi)^L 

Ti, Zr. Hf, V, Nb, Ta, Cr, MoRZSW-^^^fo^^^)V-y°-f}^^m 

^i^tzpUK th-mmmm^mfj^otjiK thmo . im^a°— fe>h ; 



!^a2003-508892 (P2003-508892A) 

(7) 

[ii^^4 6 ] ^ (R E 1 _ y L a y ) y F e 100- V -w- X - z ^<=>w 
M2B^<Dm'Pm'^i$(DmmmT$>'DX. ZZ.X\ ±l3REtiNd. Pr. D 

. y RUT b ■^y^^^.^.)U~-:X.-^-ke>m^ V TzypU < t h -mmoTtmx.^-K) . ±12 

MJSTi, Zr. Hf, V> Nb, Ta, Cr. UoRZPN-^^i^^^^)V—':f-fy^ 

[m^m47i RE2F ei4B(DmMm^m. ¥:mm^mRzsmm^m(D-^- 

m>km48] mmm-^i^^m^^i 0^° c^^ibmio^° c(Dm 

^xm.mmiti^rz:i t^mmtr^. m>i^m4 5mnm(Dm'pm^i^(Dmmm 

m^m49] -^^iz. mmm-^^^?^)]^}- ' 7.iiziy>^m\z^riM.m\zm 

o 

[w^^5 0] mmmm\z:^mmz7^)]^y TT.cD^^m^nwr^::^^ 
u^B^mmmx:$^mmzm^Bn^f^^-^-^u\^^rzmzm:^mz7^)vy 7 7.^^ 

^ (REi_yLay) V F e 100- V -w- X - z Cow MgBx CD^^^ 
m-^i^ommtnx^-DX. :iZX\ ±mRE\tCe. Pr> Nd, Pm, Sm 
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> Eu, Gd, Tb, Dy. Ho, Er, Tm. Y b:&t;L u>6^e>^§^>/P-7' 

Nb, Ta, cr. MoRzm-fy^ib^^^)v--:f-f)-^ibM^vrc{>r^< th—mm 
(Dmm.^mx^^ K> . ±12 V 5 ^ ^ 1 5 , ±fBwti ot^^m4 o. ±12 x u 
m9f}-^<^m3'o. ±mym^o. os^o^e^o. 5> ±mzumo. Do^e^s 

T^^.. .AW. >^^-o -. - - 

^ (RE 1 _y L a y) V F e 100- V -w- x-z CowMgEx <^'B^ 

iti^tcW'pm-^i^cDmmm^mMv. z.z.x\ ±mRE\-ice. Pr> Nd, 

Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y bAXSL u-^^i^^ 
Hf, V, Nb, Ta. C r . MoRZSW^^^^^^)V—'f-fy^^m^Vrc{}^U< 

th—mm(Dmm^m'c$>K). ^mvumsib^^mi 5. ±i2w«o:^^e)*54 0 
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[0 0 0 1] 

mRumm^m^^^. tt^^^v^m^w^^^-^. t^y]^m^^i^^(D\zm\^rc 
u<>m^i^<Dmmm\zmT^o 

[0 0 0 2] 

m^Rzs^^-y }^m^izm^^^rcmzfj:<mn-^nx^^^o Nd2F e i4b^7&^^# 
iz^imik^^^^-rmmmmmtvx^^-^n'c^^^o 

[0 0 0 3] 

^ffl#ft^m4, 4 0 2, 7 7 0-^. B4. 4 0 9, 0 4 3^, Re. 34, 3 

22 to Ko on:fymmxmti^x:^mmm\zm.^&^nxi^^-^^. ^>^> 
/vxi^^^m^^^^m^Lx^^^o 

[0 0 0 4] 

nxi^^nmh. ■^<D^vtsi'^^\tmmwitx\tt^< . mmmiz^mxm^f)^ 

[0 0 0 5] 

:i<DmM\t. mmoM^mizm-z^^^xmrn-^n. &.m<D^m(Dm<Dxmiz^Mm 

z(DmMu. mit^^^^miy. ^Bizmmx^x. m.}^^mm^nrcm.'pm 
^i^(Dmmm^mmi^x\^^^. 

[0 0 0 6] 
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:i(Dmm(Dm(DBmt^ : (Ndi-yLay )v .F e iQO- v -w- x - 

z cowMz Bx (DW>m'^i^(Dmmm^m^-r^z.tx'$>^o z.z.-v 

, _hfgM«Ti, Zr, Hf. V, Nb, Ta. Cr, Mo, W-fy^i^m^Vtz^^ 
6154 O.^X\ ±f2xii^ 9;^)ve>^ 3.0 ±fSy«^.0. 0 5;6>e^.Q. 5 

[0 0 0 7] 

Nd2F e i4BTabD, I^MM^m-t a - F e . F e^BX\'i^<Dm'^-^-^^'^^'D 

mMmzco^^^m^mmm.^^mm'r^T.'Tyy' mm ^(om.^^ 

[0 0 0 8] 

UMmzuJ'^JVh^^tSo mmt;if^±m7tm\Z\tL a. Ce. P r. Nd. Pm 
, Sm, Eu, Gd> Tb, Dy, Ho, Er, Tm, Yb, L ui^^^-^^tlTVi 
^M<Dm'^i^(D^±^(D±^mM'§:^^X\'i "TRE" <hbT^bT(^^§c 

:iz.xm^^x\^^^ "RE" (Dmm\tL a^w.<m'^u^±m7um±^^M^iyX 

V^^o $f^bI/iRE^^«Nd, Pr. Dy, T bRZS'tCDW^mx^iD . Nd 

m'^t^mm^m^zu. mmm^(DiYh. vb, v i b^jv-'^o^m. mpi 

Ti. Zr. Hf, V, Nb. Ta, Cr, Mo. W^^^^n^o ^(eKDS 
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(11) 



^^-vmm^m^^^ "m" tvx^LT^^^o tre, b, m. coo m\ 

[0 0 0 9] 
1 ] 

Composid^os (atemic perceoQ 





TRE 


B 


M 


Co 


Fe 1 




5-15 


9-30 


0.1-5 


0-40 


j:7>^ I 




9-12 


9-12 


0.5-3 


1-20 






9.5-11.5 


9.5-11 


1-2.5 


5-15 





[0 0 10] 

Z(DmM\zm-^< :i<DmMO)m.mt^ : (REi _yLay) v F e lOO 
-v-w-x-z COwMzBx IzHmVo^o :i:iT\ REJiLa^l^< 
{i^^tSiK t^-'m<D^±m7LmX'^^o mtri. Zr. Hf, v. Nb, Ta. 
Cr, Mo, W-^^f^m^i^ra'PfSiK th—m(Dmmt^mi:'$>^o ±f2v«^5:^>^ 
^)^15^T\ ±fawJ*O/0^e>^4 0 ST, ±f2x «^9/0^e)^3 0 ST> ±IB 
y«^UO. 05/&>e>l50. 5ST\ ±12 z «^ 0 . 1 5,15 5 STTa^^o $f * 

b<«, RE«Nd. Pr, Dy, T b-^^^m/vrz{}^u< th—mmcD^m-v^) 

^„ MtST i , V. Nb, Cr, Mo:^^5>ji^Lfc^i>fj:< iife— 
ab-Sc ±fBv«^9 56>e>^ 1 2 ST, ±l2wH^l;6^e>^2 OST. ±mx\tm 
9/6^^1^11 2 ST, ±f2y«^0. 05^6^615.0. 1 ST, ±12 z 0 . 5 
?)^3STTa5-5o $^)JC$fSb<ti, RE«Nd, P r X^Wc^^g'&^Tab^ 
„ M«Ti, NbX«CrTa5^c ±l2vJS^9. 5)5^61511. 5 ST, ±12 
w«^5;?>^e>l5l 5ST, ±l2xtS|<]9. 5:6^6^1 1ST, ±l2ytS^0. 0 
5-^^6m0. 1 ST, ±fBz ti^l^^e>^2. 5STT$)^c #tC|ffSUlimfife 
±12 V 1 1 . 0 , ±|2wtSI1] 1 0 , ±12 X 1 0 . 5 , ±12 y Um 0 
.05X^0. 0 7 5, ±f2z J1^2T$>^o 
[0011] 

{-^#65fC, Z.a)mm<Dmmt^: (Few MxBi_w-x) 1-y z 
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(12) 

Lai-z) yT^^b-5^o ;i:iT> M«Ti. Zr. Hf> V, Nb. Ta 
> Cr, Mo, WyO^^>il^bfc^Vcj:< <i:fe— SOtM^.MT^^o R«Ce, P 
Nd. Pm, Sm, Eu. Gd, Tb, Dy, Ho. Er. Tm. By. L 

0. 9 ST. ±tBx^i^O. 0 0 1:*^e)^0. 0 6 ST. ±feyJi|^0. 0 5;!i^ 
?)B.O . -1 -5-ST-. JitB.zJil^.O . 5i)> 6 l5 0 . 9.;5-S:Z^T-fe-^.o-^^^^^ - 

^a#fF^4, 4 0 2, 7 7 0 to K o o nx^mi^^ ^tixi^^^mmtmuvx 

;i(D^0|(Cg-d'tj-^i. :)|^ia2|#fF^ 4 , 40 2, 7 7 0 to KoonT^ 
[0012] 

v^^^±m7€mx$> «9 . n d2F e uB ti^^pw.^Li^^i'm^^m 

fi£-r^(7){^+5^;^j:«T-^x.e>nTVi'5)„ NdcD— ^XH^^^P rtZJ:DB#^ 

La\tmi^^^^mmir^:itmm^nxi^^o l aum'^i^^(D^^ 

[0 0 13] 

^m^-r^.^o\z. sfe. m'^i^^\zmm^m^^<D-^'yim^m^-t^j;:oAz 
mm-^n^o i^rxmL<mm\^xi^^,kz>\z. ^cD^z)U:ii-^^i\:m\tmiiimt 
mxmi^wm^mtLxmmi.. m^i^ow^^^^mmz^mr^. ^^tc 
BU:^^7.m^mi'x$>Ki. m'^^(DMmmit(Dm.\z7=e)vy 7 7.^^m^m^ 
v^-r<t^o m{i>m'^i^(Dmn!^i±^^m-t^tcii>\z-^^r^m(DB^m\^'^^^ 
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[0 0 14] 

^KDm^i^mm^m (m) fi^^«ig^#(Dii&^«'fi:^^i;§-;^Tati# 

d2F e2^B^(Dm^^mUV. Nd2F e i4BS:n^'Q! - F e (D^^-ftlSJ^fiK^ilEii 
[0 0 15] 

Tc) ^i^<L. mm^^cDmrnm^^ib^o 

[0 0 16] 

, a-Fe. a- (Fe. Co) , FesB. (Fe, Co) 3 

B. Fe2B. (Fe. Co) 2^'^^^^^'^^^^" ^MmzUmMM^mtN d 
2Fei4B>6^^£feD> 10^nm^mta-F e. F e ^BXlt^mS.^'^:^^<b^^X 
Vi^o mm^m(D:^'y<mmitimtT i B. Ti3B4, TiB2, NbB2, Nb 
B, Nb3B2, CrB, C r B2. Cr3B4, M02B, MoB. M02B5, Mo 
B4, ZrB2. W2B, WB. W2B5, WB5, VB. V3B4, VB2JkZS^(Dm. 
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[0017] 

m<t:itf)m^Ll^o M^lt. RE2Fe23B3 («?iJ^tfN d2F e 23B3) 
^mtm'Pl^XltmK't^t-^^tif^L^^^o Nd-Fe^^H#:^ Nd2Fei7. N 
d2Coi7. NdFe4B40J;-57'cJ:fficDffife. ^fc. ii^#:|^TMif>UXJiM< 

- '^^■f}\^m.n^^i>o .zjDmmizm:^.-^..- Mm^mmR^ji^^RU^niz^.^mm 

^McDTjN-^z^b^tff m^@0?^fiK;??tN d2F e 23B3^^^ffl(D?^^^»J-r^ 
fcW^/^>^*fT^nT^ ^^3S:S^T<^|g^fe$nTVi/^cCl^io ^ntiNd2Fe23B3® 
[0018] 

n^mti (Br) > m^mmti (Hc i) Rzsyxum:kJi^)v=^-m 

(BHmax) (DJ:vf3itif^i.^m^<^-\i^^'r^Zt^m^\^^\ 7 
. 2 KGJ!^±(DBr. 1^6. 0 KO e ^±(DH c ^8. 0 MGOeR± 
^ B Hm a X ^Wt-'S :i b V^o 

[0019] 

M^-^ (exchange coupling) ^^-Tifs C ^.n^c ClClTffl 
Nd2Fei4B) O Fp<-r ^HtlJ: D <h^W* bl/>o 
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y ^ - h a5 ^ <h it ^ $ nx i -5 „ 

[0 0 2 0] 

[0 0 2 1 ] 

z (D^m(Dmmm\w^ b < i^Mmmittmmm-xuizTs \z^K>mm-^n^ 

c MmmitU. p<;Vh • 7;b°->^' (me 1 t s p i n n i n g) > mmmM 
(jet casting) ^ ^^JffitH (melt extraction), S 
it ' (atomizationand splat cooling) 

(D^ot^^miz^y^m'^i^^mm'mmt^^Mmizi^m'r^:it\z^Kim}^-^n^ 
o o4;^,^c> 1 0 7° cy^^cD^i^mmm-^^-mzm-hn^o $f^b<«^i os 

[0 0 2 2] 

. 7.\i::^y>^ ' :>i^^~)uzmmiyXi^^mm^±/^\^)v-^^:^mmz^^-t^(Dx 
. y^jvh ' :7.\i=iy'^'(D^^-)im^^^<x^^z.t\tmmx^^o 
:kmmm^mmx ^^:it\z^rimm::ixh^ i&mx # ^ „ 

[0 0 2 3] 
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[0 0 2 4] .. . 

^bV^o 154 0 0° C^^e)^8 0 0° C(DUmti^M^^'X\ $F^b<«. ^6 5 0 
mtm^i^^^o J;D$f*b<«> 150. 0 li^ii^^l^l Q^'i:^^. ^(DXof^ 

[0 0 2 5] 

Ndg. 5F egS. d^-^ >='*^:^ hJ«^M#^B!illC J: Di^m$n^„ Z: 

ZLX\ x=5, 6, 7s 8. 9. 10:S:t/10. 5T^^o h • X 

siMtcUl 5-3 Om/s e c (^3j^'r-;p3lM^ffi V^^o A°-^> • x;i/-7-^i: 

(D^mm^mmm (dta-7) {;ij;u^^BMM^^^'r^c v-p^>xa<7) 

o m2\tl 8m/s e c (D^-f— ;i/ji^TN d 9. 5F e 85. 5-xBxf-^>'H- * ^ 
->iJfMa^bfc:l^(DX^lHl^ffA°^->^^bTVi-g)o Z.Z.X\ x=10. 5 
0^^->a) . x=9 (/N°i5^ — >b) > x = 7 (A°i$^->c) . x=5 (A'i^^ 
->d) T^^o ^$nTV^-§)ck-5f::> x<9T«, h • X tf- >i:7'^MT 
f#^n;^cl^l4«HB:9'fi5lC^g^B{b$nTVi^o Q!-Fe,hNd2Fe hB^M^^t&^V' 
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(17) 

w.i'/^-iiyh^m^^tmzHc iij^miju'r^o mmomi^fj^B rRzj^BUm 
±\zmit>^t. m(Dm^y'^^x\tmitmm\z^it^^c^^t^^Lx\^^^o 

) ^mmizi&Thxi^x. ^(D^ots.^^i)immmzmm-^nx\^^mm^<Dm, 
mizu^rc^z)^ 

[0 0 2 6] 

m2] 



B ^^-t (X) 


T, CQ 


B, (kG) 


Hci(kOe) 


BH^ (kOe) 1 


5 




11.7 


6.6 


18.7 


6 


650 


11.9 


6.3 




19.0 




710 


9.5 


5.2 


13.5 






8.0 


4.5 


9.4 


1 




8.0 


4.9 


9.8 


1 10.5 




8.4 


5.1 


U.O 



[0 0 2 7] 

mmm 2 

(Ndi-yL ay) 9. 5F e85. bBsCO^^-T >3i^y h\tM^mmmmizj;:rimm. 

$n^o :iZiX\ y = 0. 0. 0 5, 0. 1 0X«0. 15X^^. :A)lh - X 

\i->'^f(Drcmzmm^^~jin^(Dmm^mi^3Ly hmmm^mmvx\^^^o 
■^y^jvmmizm i 5-2 om/s e co-^is^-jvmm'^m^^^o a°-^> • x 
jv^-^cDT^^m^mmm (dta-?) j::j:DiSB^H^bs^^^^-r-i)o 

• 7> t°->^Tf#/!: U 6 5 0 " C;^^ e> 6 7 0 ° C 1 0 



(18) 
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60. 1 5m^A°— fe>htCiSJ6^i, ^^^itUm\t5e 9' C7i)^65 6 2° c 

it. m±mutcm.. H c 1 \tmf}^ui&':f^\zU'Dtzo _.. 

[0 0 2 8] 



1 U ^^f (y) 


T.CC) 


B, (kG) 


Hd (kOe) 


BH^ (kOe) j 


1 ^ 


569 


8.6 


6.0 


11.0 I 




564 


9.6 


5.9 


13.5 1 


O.IO 


563 


9.8 


5.9 


12.5 i 


0.13 


562 1 


9.2 


5.7 


12.0 1 



[0 0 2 9] 

(Ndo. 95 L ao. 05) 9. 5 ^^M. 5-zC r gBgO^^^ >:3'^y h^M^mm 
i^jLyhmmm^^mt^o (Ndo. gsLao. 05) 9.5 Fegi.s-zCrzBgO 
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